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Description 

This invention relates to a modular hearing aid of 
the kind which normally fits behind the user's ear. 

Hearing aids are traditionally manufactured by s 
electrically connecting together an amplifier, trans- 
ducers and battery contacts and then packaging this 
assembly of components into a suitable shell. The 
shell is tooled specifically to house these compo- 
nents and to protect them from the environmental 10 
stresses encountered in day to day use. The perfor- 
mance of a hearing aid is dependent on the integrity 
of the shell and its ability to provide acoustic isolation 
between the transducers, protection forthe transduc- 
ers against shock, and protection of all hearing aid 15 
components from environmental elements such as 
moisture and corrosive materials contained in the at- 
mosphere, perspiration, and cosmetic fluids, sprays 
and powders. While suitable protection may be sup- 
plied by a particular hearing aid shell, the need to ser- 20 
vice the hearing aid components will occasionally re- 
quire the shell to be opened, thus at the same time 
compromising the protection provided by the housing. 

in addition, it is sometimes necessary to repair a 
hearing aid, and the repair process may require re- 25 
placement of components. When all of the compo- 
nents are interconnected together as one assembly, 
replacement of parts can be difficult and time con- 
suming. 

As a result of the above problems, various at- 30 
tempts have been made to produce modular hearing 
aids. Such attempts are shown for examaple in West 
German Gebrauchsmuster Nos. DE-U-8908003.3 
filed June 30, 1989, DE-U-8804745.8 filed April 11, 
1 988, G8804743.1 filed April 11, 1988, West German 35 
Offenlegungsschrif t DE-A-35021 78 filed January 23, 
1985, and European patent application EP-A- 
0303143 filed January 8, 1988. The above docu- 
ments show various approaches which have been 
taken to divide the hearing aid into sections. However 40 
these proposals leave much to be desired in terms of 
mechanical strength, ease of connecting and discon- 
necting the various sections, and an ability to provide 
various desired cosmetic treatments to the hearing 
aid as a whole, a matter which Is of great importance 45 
to users. 

It is therefore an object of this invention to provide 
a modular hearing aid in which the major components 
are individually packaged and yet are ruggedly con- 
nected together in a manner which allows for ease of so 
assembly and speedy repair. In one aspect, the pres- 
ent invention provides a modular hearing aid compris- 
ing a microphone, a receiver, an amplifier and a bat- 
tery, characterized in that said microphone is 
contained in a microphone module, said receiver Is 55 
contained in a receiver module, said amplifier is con- 
tained in an amplifier module, and said battery is con- 
tained in a battery module, said modules being re- 



movably connected together by dovetail connections, 
each dovetail connection between a pair of connect- 
ed modules comprising a first surface on one of said 
connected modules defining a slot having a neck of 
first width and an interior of second width greater than 
said first width, and a projection on the other of said 
connected modules shaped to fit snugly and slidingfy 
into said slot, said projection having an outer surface 
of third width corresponding to said second width and 
said projection having a neck of fourth width corre- 
sponding to said first width, said dovetail connections 
all being parallel to each other, said dovetail connec- 
tions having ends, and a pair of cover plates, one on 
each side of said hearing aid, said cover plates cov- 
ering said modules and said ends of said dovetail con- 
nections and being removably connected to said as- 
sembled modules and substantially covering said 
modules to help seal said modules against ingress of 
moisture, dust and the like and to provide a change- 
able cosmetically attractive appearance for said 
hearing aid. 

German Offenlegungsschrift DE-A-3502178 dis- 
closes a hearing aid formed in two sections, but as- 
sembly, disassembly and repair of the hearing aid is 
still complex. In addition a prominent join line is visible 
on the face of the hearing aid. French patent FR-A- 
2,123,728, as well as U.S. patents US-A-3,2 89,852 
and US-A-4,423,465 show modular electronic blocks 
connected by dovetails, but there is no suggestion 
that they could be used in hearing aids. There is no 
way to cover the exposed dovetail faces in French Pa- 
tent FR-A-2.123,728 or in U.S. patent US-A- 
4,423,465 and the arrangement shown in U.S. patent 
US-A-3,289,852 requires a separate dovetail connec- 
tor piece. German Gebrauchsmuster DE-U- 
8908003.3 discloses cover plates on a hearing aid but 
does not suggest the use of a modular construction 
or dovetail connectors. German Offenlegungsschrift 
DE-A-36 16773 discloses a flexible printed circuit 
board but does not show it as being connected to tabs 
on the amplifier, receiver or battery modules of a 
hearing aid. 

Further objects and advantages of the invention 
will appear from the following description, taken to- 
gether with the accompanying drawings. 
In the accompanying drawings: 
Fig. 1A is a top plan view of a hearing aid accord- 
ing to the invention with the modules assembled 
together; 

Fig. 1B is a bottom plan view of the hearing aid 
of Fig. 1A; 

Fig. 2 is a perspective view of a receiver for use 
with the invention; 

Fig. 3 is a perspective view of the receiver of Fig. 

2 with magnetic shielding being Installed around 

it; 

Fig. 4 is a perspective view of the receiver of Fig. 

3 with a five point rubber suspension sleeve in- 
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stalled over it 

Fig. 5 is a perspective view of a receiver module 
housing and lid according to the invention; 
Fig. 6 is a perspective view of the receiver hous- 
ing of Rg. 5 with the receiver inserted therein; s 
Fig. 7 is a perspective view of the receiver hous- 
ing of Fig. 6 with its lid thereon; 
Fig. 8 is a perspective view of a microphone for 
use with the invention; 

Fig. 9 is a perspective view of the microphone of i o 
Fig. 8 being inserted into a suspension therefor 
Fig. 10 is a perspective view of the microphone 
and suspension inserted in a microphone module 
housing with a lid ready to close the module; 
Fig. 11 is a perspective view of the microphone 15 
module housing of Rg. 10 with its lid closed; 
Fig. 12 is a perspective view of an amplifier mod- 
ule for the hearing aid of Fig. 1 A; 
Rg. 13 is a perspective view of a frame for the 
amplifier module of Fig. 1 2; 20 
Fig. 14 is an end view of a flexible printed circuit 
board for the amplifier module of Rg. 12; 
Fig. 15 is a perspective view of the battery mod- 
ule for the hearing aid of Fig. 1 A; 
Fig. 16 is a perspective view showing a flexible 25 
wiring sheet connecting the microphone and am- 
plifier modules and having an optional connec- 
tion for direct electrical input to the battery mod- 
ule; and 

Rg. 17 is a perspective view showing cover 30 

plates for the hearing aid of Rg. 1 A. 

Reference is first made to Figs. 1 A and 1 B, which 
show a hearing aid 10 according to the invention. The 
hearing aid 1 0 is formed of five main sections, namely 
an earpiece 12, a receiver module 14, a microphone 35 
module 16, an amplifier module 18, and a power or 
battery module 20. 

The receiver module 14 is assembled as shown 
in Figs. 2 to 7 inclusive. Specifically, a receiver 22 
(which is in fact a small loudspeaker) having three 40 
wires 24 connected thereto, is firstly inserted into a 
standard magnetic shield 30 which protects it on four 
sides. The front of the receiver 22 is not shielded be- 
cause of a metal sound tube 32 which projects there- 
from, and the top is not protected because of the con- 45 
tacts located there for the wires 24. 

The receiver 22, shielded as shown In Fig. 4, is 
next inserted into a resilient sleeve 34. The sleeve is 
of rubber or an elastomer and contains five projec- 
tions. One projection 36 extends from each corner of so 
sleeve 34, and a fifth tubular projection 38 covers and 
extends from the sound tube 32. Each projection 36 
ends in an enlarged rounded tip 40. However projec- 
tion 38 ends in a squared block 42. 

The receiver 22, encased in sleeve 34, is next 55 
lowered into a housing 44 (Fig. 5) which forms the out- 
er surface of the receiver module. The housing 44 is 
molded from plastic and has a generally flat bottom 



46, a side wall 48, and a generally flat topped lid 50. 
The left and right portions 52, 54 of the sidewall 48 
form portions of the sides of the hearing aid when as- 
sembled with the remaining modules (to be descri- 
bed) and are contoured for cosmetic appearance. The 
bottom (not shown) of the housing and its lid have 
sloped edges 55 to accommodate cover plates to be 
described. 

The housing 44 includes four internal tubular 
holes 56 to receive and retain the rounded tips 40 of 
the sleeve 34, and also includes an elongated portion 
58 for the tubular projection 38. The elongated portion 
58 includes, near its tip, internally opposed stub walls 
60 having a slot 62 therebetween to receive and trap 
the square end 42 of the tubular projection 38. 

The rear wall 64 of the housing opposite the elon- 
gated portion 58 contains a recess 66 in its upper 
edge. Three flat metal pins 68 project from the upper 
edge of the recess 66. The pins 68 also extend down- 
wardly through the wall 64 and project from the bot- 
tom of the housing as shown at 70 in Figs. 5 to 7. 

In use, the receiver 22 wrapped in its resilient 
sleeve 34 is installed in the housing 44 as shown in 
Fig. 6. The wires 24 are then soldered to the pins 66 
in the recess 66. The lid 50 is then snapped into place 
by means of plastic pins 74 which extend downwardly 
from the edges of the lid and which are received in the 
top portions of the same holes 56 in housing 44 which 
receive the resilient tips 40. A tab 78 extending down- 
wardly from the ltd 50 closes the recess 66 and covers 
the pins 68 where they connect to the wires 24. The 
complete receiver module 14 is now ready to be in- 
stalled in the hearing aid. 

Projecting from the elongated portion 58 of the 
housing 44 is a threaded sound spout 80 which com- 
municates internaDy with the internal passage In tub- 
ular projection 38. The earpiece 12 has an inner 
matching thread so that it can be screwed onto the 
sound spout 80 as shown in Fig. 1 A. 

If desired, the one-piece resilient sleeve 34 can 
be replaced by four separate pieces, one fitted over 
each corner of the receiver 22 and each having a pro- 
jecting tip shown at 36, 40. In that case a separate re- 
silient tube would be used in place of tubular projec- 
tion 38. 

The microphone module 16 will next be descri- 
bed, with reference to Figs. 8 to 11. In Fig. 8 a con- 
ventional microphone is shown at 62, having three 
wires 84 connected thereto and having a microphone 
sound tube 66. The microphone 82 is placed in a re- 
silient suspension sleeve 88 as shown in Fig. 9. The 
sleeve 86 (which may be of rubber or elastomer) has 
two projections 90 at two rear corners thereof and 
which end in enlarged rounded tips 92. At its front the 
sleeve 88 has a forwardly extending resilient tube 94 
which covers the microphone tube 86 and ends in a 
squared block 96. 

The microphone 82 in its sleeve 88 is fitted into 
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a microphone housing 98 formed of molded plastic 
and having a generally flat bottom 100, a sidewall 
102, and a generally flat topped upper lid 104. The 
sidewall 102 has a rear wal 106 which contains a re- 
cess 108 in its upper edge. Three flat metal pins 110 
project upwardly Into the recess 108 and also extend 
downwardly through the rear wall 106 and project 
from the bottom 100 as shown at 112. The wires 84 
are soldered to the pins 110 in the recess 108. The 
tips 92 of the resilient projections 90 are received in 
tubular holes 93 at the inside rear corners of the hous- 
ing 98, and the tube 94 extends forwardly so that its 
squared front end 96 is trapped between two inwardly 
opposed wall portions 118 at the front of housing 98. 
The inside passage of tube 94 communicates with a 
port (not shown) in the front wall of housing 98, for 
sound to reach the microphone 82. The housing and 
lid are shaped to accommodate the microphone on 
the inside and have sloped outer edges 11 3 to accom- 
modate the cover plates on the outside. 

The lid 104 is then snapped into place by plastic 
pins 114 thereon which fit into the tops of the same 
holes 93 in the housing 98 which receive tips 92. A tab 
118 projecting downwardly from the rear of lid 104 
closes the recess 106 and covers the pins 110 in the 
recess. A downwardly extending projection 120 near 
the front of the lid contacts the top of tube 84 and pre- 
vents it from rising. 

The microphone module 16 is connected to the 
receiver module 14 by dovetails. Specifically, the mi- 
crophone module housing sidewall 102 includes an 
outer wall portion 122 which forms part of the outer 
wall of the assembled hearing aid, the previously 
mentioned rear wall 106, and an inner wall portion 
124. The wall portions 106, 124 join each other at a 
rounded corner 126 and join the outer wall portion 122 
at dovetails 128, 130. 

The sidewall 48 of the receiver module housing 
contains a front wall portion 1 32 and an inner wall por- 
tion 134 (which forms part of the elongated portion 
58) and which meet in a corner 136. Wail portions 
132, 134 are shaped to match the shape of the wails 
106, 124 of the microphone module housing. The 
front wall portion 132 of the receiver module housing 
contains a dovetail 138 near the side 54 of the receiv- 
er module. The dovetail 138 cooperates with the 
dovetail 128 of the microphone module housing 98. 
The inner wall portion 134 of the receiver module 
housing contains a dovetail 142 near its front and 
which cooperates with dovetail 1 30 of the microphone 
housing module. 

Thus, as shown in Figs. 1 A, 1 B, the dovetails 128, 
1 30 of the microphone module 16 can simply be slid 
into the dovetails 138, 142 of the receiver module 14 
and will remain in position there (pending final assem- 
bly), because of the tightness of the fit between the 
parts. 

For a similar purpose, the rear wall 64 of the re- 



ceiver module housing contains two dovetail grooves 
143, 144. Grooves 143, 144 are used to connect the 
receiver module 14 to the amplifier module 18 and to 
the battery module 20, as will be described. 
5 The amplifier module 1 6 and certain parts there- 
of are shown in Figs. 1 and 12 to 14. The amplifier 
module 18 contains (as best shown in Fig. 13) a mold- 
ed plastic upper frame 150 which extends the full 
length of the amplifier module. At its rear end the 
10 frame 1 50 includes a molded plastic box 152 to house 
an on-off switch 154, The rear end of the box 1 52 in- 
cludes a dovetail 156 to connect to the battery mod- 
ule 20 as will be described. A hole 1 58 in the rear sur- 
face of dovetail 156 accommodates a screw 160 
is which secures the switch 154 in position. 

The other end of the frame 1 50 includes a molded 
plastic bearing structure 162 to house and rotatably 
support a rotary volume control 1 64. The front end of 
the bearing structure 162 includes a male dovetail 
20 166 shaped to fit snugly within the dovetail groove 
1 44 in the rear end of the receiver module housing 44. 

Electronic components 165 (which form an am- 
plifier) of the amplifier module 18 are mounted on a 
flexible circuit board 167 (Fig. 14) folded into a "W" 
25 shape (as seen from the end) and having inwardly 
projecting upper ends 166, 170 each carrying two ad- 
justable potentiometers 172. The upper ends 168, 
1 70 are folded over and supported on the central por- 
tion 174 of the frame 150 and are held in place by a 
30 molded plastic retainer plate 176 (Fig. 12). Plate 176 
snap-fits onto the box structure 152 by means of 
holes 178 at the end of plate 176 which snap into 
small pins 1 80 (Fig. 1 3) molded onto the box structure 
152. At its opposite end plate 176 snaps into the re- 
35 cess 192. 

The plate 176 contains holes 182 which overlie 
the potentiometers 172 so that a technician can ad- 
just the potentiometers 172 as required. A cover plate 
184 (Figs. 1A, 1B, 12) is provided, having forks 186 
40 at one end thereof to snap over pin 188 molded in 
frame 150. The cover plate 164 can be pivoted about 
pin 188 to expose the potentiometers 172 for adjust- 
ment, and can be snapped into its down position to 
cover potentiometers 172. Cover plate 184 is held in 
45 its down position by a dovetail 190 which fits releas- 
ably beneath Hp 193 at the front end of frame 150. 

As shown in Fig. 12, one side 194 of circuit board 
167 includes a front flap 196 having three openings 
1 98 therein. Circuit tracks shown diagrammatically at 
so 200 and which form part of the amplifier circuit extend 
on printed circuit board 167 to the openings 198. 
When the hearing aid is assembled, the three open- 
ings 1 98 fit over the three projecting pins 70 of the re- 
ceiver module and are soldered thereto. This conneo 
55 tion both forms electrical connections between the 
amplifier and receiver modules and helps hold the 
amplifier and receiver modules mechanically togeth- 
er. The soldered connections can easily be unsol- 
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dered if repairs are needed. 

The side 194 of the circuit board 167 also con- 
tains a rearwardly extending flap 202 containing two 
openings 204 therein. Circuit tracks shown diagram- 
maticaily at 206 and forming part of the amplifier cir- 5 
cult extend to the openings 204. The openings 204 
are adapted to fit over tabs 218 extending from the 
battery module 20, as will be described. 

The battery module 20 is of molded plastic and is 
shown in Fig. 1 5. The module 20 includes side plates to 
208 extending rearwardly from and integrally con- 
nected to an upper and forwardly extending plate 210. 
The plate 210 terminates at its front end in a male 
dovetail 212 which fits Into the dovetail groove 143 in 
the rear wall of the receiver housing 44. In its outer 1$ 
surface the plate 210 includes a dovetail groove 213 
into which a model identification plate 214 (Figs. 1 A, 
1 B) can be slid, to identify the hearing aid in question. 

Similarly, the side plates 208 each have at their 
front end a female dovetail 215 (see also Fig. 1A) 20 
which accommodates the male dovetail 156 in the 
rear end of the box 152 of the amplifier module 18. 
Thus the battery module 20 is securely mechanically 
connected both to the amplifier module 18 and to the 
receiver module 1 4, helping to lock all three modules 25 
together. It will be noted that the dovetails contain 
stops (not shown) which prevent the modules from 
being pushed too far and hence ensure their align- 
ment 

Battery contacts 2 1 6 (Fig. 1 5) are provided, each 30 
having a tab 21 8 projecting from its side. The tabs 21 8 
are soldered to circuit tracks (indicated diagrammath 
cally at 206 in Fig. 12) which tabs 21 8 extend from one 
side plate 208 of the battery module. The holes 204 
in circuit board rear flap 202 fit over the tabs 21 6, so 35 
that the circuit board 167 can be soldered to the tabs 
218 to provide an electrical connection between the 
battery and amplifier modules. 

A conventional pivoted battery door 222 is provid- 
ed to receive a battery and to insert the same into the ao 
battery module 20. The battery door 222 Includes a 
rounded end 224 having a pivot hole 226 aligned with 
pin holes 228 in the battery module side plates 208. 
A pin (to be described) is inserted through the respec- 
tive holes 226, 228 to mount the door 222 to the bat- 45 
tery module 20. 

The microphone module 16 is connected to the 
amplifier module 18 by a separate flexible circuit 
board 230 shown in Fig. 16. The circuit board 230 is 
soldered to the microphone module pins 112 and Is so 
also soldered to side 232 of the circuit board 167, just 
below the potentiometers 172. If desired, and as 
shown in Fig. 1 6, the flexible circuit board 230 can ex- 
tend rearwardly as shown at 233 and can be connect- 
ed to a connection plate 234 (Figs. 1 A, 1 B, 15) in the 55 
battery module. The connection plate 234 is T-shap- 
ed in cross-section and slides into a slot 236 in the 
battery module (the slot 236 is otherwise filled by a 



filler plate, not shown) and contains connections 238 
for a separate audio input to the hearing aid (and for 
separate power to the hearing aid if desired). 

After the hearing aid has been assembled as 
shown in Fig. 1, cover plates 240, 242 (Fig. 17), which 
also extend generally in the plane of the hearing aid, 
are snapped into position to cover the exposed sides, 
top and bottom of the assembled aid. Cover plate 240 
contains four pins 244 which extend through holes 
226, 228, 246 in the assembled hearing aid and which 
are aligned with matching holes 248 In the cover plate 
242. Screws 250 may be inserted through the holes 
248 into the openings 252 in the pins 244 to secure 
the cover plates to the hearing aid. The cover plates 
enable a desired cosmetic treatment to be given to 
the hearing aid while using standard modules in the 
hearing aid. The cover plates also seat the modules 
against sweat, moisture, dust and the like. The edges 
of the cover plates are also slightly sloped inwardly as 
shown at 254, for cosmetic appearance and to help 
hold the modules in position. 

In summary, it will be seen from the drawings that 
the various modules, namely the microphone module, 
reciever module, amplifier module and battery mod- 
ule, are connected together by the following dove- 
tails. Microphone module dovetails 128,130 (Figs. 
1 A, 11) are connected respectively to receiver module 
dovetails 138,142 (Figs. 1AJ). Receiver module 
dovetails 143,144 (Figs. 1B.7) are connected respec- 
tively to the battery module dovetail 212 (Figs. 1 B,1 5) 
and the amplifier dovetail 166 (Figs. 1A,12). Finally, 
the amplifier dovetail 156 (Figs. 1B.12) is connected 
to battery module dovetail 215 (Figs. 1A.15). It will be 
clearly seen from the drawings that each dovetail 
connection between a pair of connected modules 
consists of a first surface on one of the connected 
modules defining a slot having a neck of first width 
and an interior of second width greater than the first 
width, end a projection on the other of the connected 
modules shaped to fit snugly and slidingly into the 
slot, the projection having an outer surface of third 
width corresponding to the second width and the pro* 
jection having a neck of fourth width corresponding to 
the first width. It will also be dearly seen from the 
drawings that ail of the dovetail connections extend 
parallel to each other, with their ends being covered 
by the cover plates 240,242. 



Claims 

1. A modular hearing aid (10) comprising a micro- 
phone (82), a receiver (22), an amplifier (165) 
and a battery, characterized in that 

(a) said microphone (82) is contained in a mi- 
crophone module (16), said receiver (22) is 
contained in a receiver module (14), said am- 
plifier (165) is contained in an amplifier mod- 
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ule (18), and said battery is contained in a bat* 
tery module (20), 

(b) said modules (14, 16, 18, 20) being remov- 
ably connected together by dovetail connec- 
tions (128, 130, 138, 142, 143. 144, 156, 166, 5 
212, 215), each dovetail connection (128, 
130, 138, 142, 143, 144, 156, 166, 212, 215) 
between a pair of connected modules (14, 16, 

18, 20) compsising a first surface on one of 
said connected modules defining a slot (138, 10 
142, 143, 144, 215) having a neck of first 
width and an interior of second width greater 
than said first width, and a projection (128, 
130, 156, 166, 212) on the other of said con- 
nected modules shaped to fit snugly and slid- is 
ingly into said slot, said projection having an 
outer surface of third width corresponding to 
said second width and said projection having 
a neck of fourth width corresponding to said 
first width, said dovetail connections (128, 20 
130, 138, 142, 143, 144, 1S6, 166, 212, 215) 
all being parallel to each other, said dovetail 
connections (128, 130, 138, 142, 143, 144, 
156, 166, 212, 215) having ends, 

(c) and com prising a pair of cover plates (240 , 25 
242), one on each side of said hearing aid 
(10), said cover plates (240, 242) covering 

said modules (14, 16, 18, 20) and said ends 
of said dovetail connections (128, 130, 138, 
142, 143, 144, 156, 166, 212, 215) and being 30 
removably connected (244, 250) to said as- 
sembled modules (14, 16, 18, 20) and sub- 
stantially covering said modules (14, 16, 18, 
20) to help seal said modules (14, 16, 18, 20) 
against ingress of moisture, dust and the like 35 
and to provide a changeable cosmetically at- 
tractive appearance for said hearing aid (10). 

2. A hearing aid (10) according to claim 1 wherein 
said modules (14, 16, 18, 20) each have edge 40 
walls which together form edge walls of said hear- 
ing aid (10). 

3. A hearing aid according to claim 2 and including 
electric circuit means (167, 230) interconnecting 45 
said modules (14, 16, 18, 20), and wherein said 
microphone module (16) is removably connected 

to said receiver module (14) by a said dovetail 
connection (128, 130, 138, 142), said amplifier 
module (18) is removably connected to said re- so 
ceiver module (14) by a said dovetail connection 
(144, 166), and said battery module (20) is re- 
movably connected to both said receiver and am- 
plifier modules (14, 18) by said dovetail connec- 
tions (143, 156, 212, 215). 55 

4. A hearing aid according to claim 2 wherein said 
. circuit means (167, 230) includes a flexible print- 



ed circuit board (167) forming part of said ampli- 
fier module (18) and having a flap (196) which 
projects over said receiver module (14), said flap 
having openings (198) therein, said receiver 
module having electrical connection means (70) 
projecting through said openings (198) and sol- 
dered to said flap (196). 

5. A hearing aid according to claim 3 wherein said 
amplifier module (18) includes a flexible printed 
circuit board (167) forming part of said circuit 
means (167, 230) and having a flap (202) which 
projects over said battery module (20), said flap 
(202) having openings (204) therein, said battery 
module (20) having electrical connection means 
(218) projecting through said openings (204) and 
soldered to said flap (202). 

6. A hearing aid according to claim 3 wherein said 
receiver module (14) includes a receiver housing 
(44), said receiver housing (44) including a bot- 
tom wall (46), an encircling sidewall (48) extend- 
ing from said bottom wall (46), and an upper 
edge, and wherein said sidewall (48) has a recess 
(66) in said upper edge, a plurality of metal tabs 
(68) extending through said sidewall (48) and 
having first ends extending into said recess (66) 
and second ends (70) projecting outwardly from 
said sidewall (46) adjacent said bottom wall (46), 
said first ends of said tabs (68) being electrically 
connected to said receiver (22), and a lid (50) re- 
movably fitted over said upper edge of said side- 
wall (48) to close said housing (44), said lid (50) 
having a flap (78) covering said recess (66), said 
second ends (70) of said tabs (68) being electri- 
cally connected to said amplifier module (18). 

7. A hearing aid according to claim 6 wherein said 
amplifier (165) includes a flexible printed circuit 
board (167) forming a part of said circuit means 
(167, 230), said printed circuit board (167) having 
a flap (196) projecting over said second ends (70) 
of said tabs (68) of said receiver module (14), said 
flap having openings (198) therein, said second 
ends (70) of said tabs (68) projecting through said 
openings (198) and being soldered to said flap 
(196). 

8. A hearing aid according to claim 1 wherein said 
microphone module (16) includes a housing (98), 
said housing (98) including a bottom wall (100), 
and encircling sidewall (102) connected to said 
bottom wall (100) and having an upper edge, and 
wherein said upper edge has a recess (108) 
therein, a plurality of metal tabs (110) extending 
through said sidewall (102) and having first ends 
projecting into said recess (108) and second ends 
(112) projecting from said sidewall (102) adjacent 



6 



11 



EP 0 453 200 B1 



12 



said bottom wall (100), said first ends being elec- 
trically connected to said microphone (82), said 
second ends (1 1 2) being electrically connected to 
said amplifier (165). 

5 

9. A hearing aid according to claim 8 wherein said 
circuit means (1 67, 230) includes a flexible print- 
ed circuit board (230) connected to said second 
ends (112) of said tabs (110) and extending over 
said receiver module (14) and electrically con- 10 
nected to said amplifier module (18). 



10. A hearing aid according to claim 1 wherein said 
battery module (20) contains connection means 
(238) adapted to receive a direct electrical output is 



PatentansprOche 

1. Modulares Hdrgerat (10), mrt einem Mikrophon 20 
(82), einem Empfanger (22), einem Verstarker 
(165) und einer Batterie, dadurch gekennzeich- 
net, dad 

(a) das Mikrophon (82) in einem Mikrophon- 
modul (16) aufgenommen ist, der Empfanger 25 
(22) in einem Empfangermodul (14) aufge- 

- nommen ist, der VerstSrker (165) in einem 
Verstarkermodul (18) aufgenommen 1st, und 
die Batterie in einem Batteriemodul (20) auf- 
genommen ist; 30 

(b) die Module (14,16,18,20) herausnehmbar 
durch schwalbenschwanrformige Verbindun- 
gen (128, 130. 138, 142, 143, 144, 156, 166, 
212, 215) miteinander verbunden sind, wobei 
jede schwalbenschwanzfdrmige Verbindung 35 
(128, 130, 138, 142, 143, 144, 156, 166, 212, 
215)zwischenzwei miteinander verbundenen 
Modulen (1 4, 1 6, 1 8, 20) eine erste Fliche an 
einem der miteinander verbundenen Module 
aufweist, die eine Nut (138, 142, 143, 144, 40 
215) festlegen, die eine Schulter mit einer er* 
sten Breite und einen inneren Teil mit einer 
zweiten Breite hat die grofier als die erste 
Breite ist, und einen Vorsprung (128, 130, 

156, 166, 212) an dem anderen der miteinan- 45 
der verbundenen Module haben, der entspre- 
chend geformt ist, urn satt anliegend und glei- 
tend in die Nut zu passen, wobei der Vor- 
sprung eine Aufcenflache mit einer dritten 
Breite hat, welche der zweiten Breite ent- so 
spricht, und der Vorsprung eine Schulter mit 
einer vierten Breite hat, welche der ersten 
Breite entspricht, und wobei die schwalben- 
schwanzformigen Verbindungen (128, 130, 
138, 142, 143, 144, 156, 166, 212, 215) alle 55 
parallel zueinander sind und die schwalben- 
schwanzformigen Verbindungen (128, 130, 
138, 142, 143, 144, 156, 166, 212. 215)Enden 



haben. und 

(c) das Hdrgerat ein Paar Abdeckplatten (240, 
242), und zwar eine auf jeder Seita des Hor- 
gerats (10) aufweist, wobei die Abdeckplatten 
(240. 242) die Module (14, 16, 1 8, 20) und die 
Enden der schwalbenschwanzformigen Ver- 
bindungen (128, 130, 138. 142, 143, 144, 156, 
166, 212, 215) bedecken und herausnehmbar 
mit den montierten Modulen (14, 16, 18. 20) 
verbunden sind und Im wesentlichen die Mo- 
dule (14, 16, 18, 20) bedecken, umdie Module 
(14, 16, 18, 20) gegen Eindringen von Feuch- 
tigkeit, Staub, u.a. dichtzu halten und urn em 
auswechselbares, besonders attraktives 
Aussehen f Or das H6rger§t(10) schaffen. 

2. HBrgerat (1 0) nach Anspruch 1 , bei welchem d ie 
Module (14, 16, 18, 20) Jewells Seitenwandungen 
haben, die zusammen Seitenwandungen des 
Horgerats (10) bilden. 

3. H6rger3t nach Anspruch 2, mit einer elektrischen 
Schaltungsanordnung (167, 230), welche die Mo- 
dule (14, 16, 18, 20) miteinander verbindet, bei 
welchem der Mikrophonmodul (1 6) mit dem Emp- 
fangermodul (14) durch eine der schwalben- 
schwanzformigen Verbindungen (128, 130, 138, 
142) auswechselbar verbunden 1st, der Verstdr- 
kermodul (18) mit dem Empfangermodul (14) 
durch eine der schwalbenschwanzformigen Ver- 
bindungen (144, 146) auswechselbar verbunden 
ist, und der Batteriemodul (20) durch eine der 
schwaibenschwanzf6rmigen Verbindungen (143, 
156, 212, 215) auswechselbar sowohl mit dem 
EmpfiSnger- als auch dem Verstarkermodul 
(14,1 B) verbunden ist 

4. Horgerat nach Anspruch 2, bei welchem die 
Schaltungsanordnung (167, 230) eine biegsame 
gedruckte Schaltungsplatte (167) enthalt, die ei- 
nen Teil des Verstaxkermoduls (18) bildet und ei- 
nen Fortsatz (196) hat, welcher Ober den Emp- 
fangermodul (14) vorsteht, wobei der Fortsatz 
dffnungen (198) aufweist und der Empfanger- 
modul elektrische Anschlusse (70) hat, welche 
durch die Offnung (188) vorstehen und mit dem 
Fortsatz (196) verlotet sind. 

5. Hdrgerit nach Anspruch 3, bei welchem der Emp- 
fangermodul (18) eine biegsame gedruckte 
Schaltungsplatte (167) aufweist, die einen Teil 
der Schaltungsanordnung (167, 230) bildet und 
einen Fortsatz (202) hat der uber den Batterie- 
modul (20) vorsteht und welcher (202) dffnungen 
(204) aufweist, und wobei der Batteriemodul (20) 
elektrische AnschlOsse (218) hat. welche durch 
die dffnungen (204) vorstehen und mit dem Fort- 
satz (202) verietet sind. 
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6. Hdrgerfit nach Anspruch 3, bei weichem der Emp- 
fingermoduJ (14) ein Empfingergehause (44), 
das eine Bodenwandung (46), ein a umJaufende 
Seitenwandung (48), welche von der Bodenwan- 
dung (46) vorsteht, und einen oberen Rand auf- 5 
waist, und bei weichem die Seitenwandung (46) 
eine Ausnehmung (66) in dem oberen Rand auf- 
weist, durch welche sich eine Anzahl Metall-Ldt- 
fahnen (68) veriaufen, deren erste Enden sich in 

did Ausnehmung (66) erstrecfcen und deren zwei- 1 o 
te Enden (70) benachbart zu der Bodenwandung 
(46) nach auBen von der Seitenwandung (46) 
vorsteh en, wobei die ersten Enden der Lotfah nen 
(68) elektrisch mit dem Empf5nger (22) verbun- 
den 1st, und einen Deckel (50) aufweist, der ab- is 
nehmbar auf den oberen Rand der Seitenwan- 
dung (48) pafit, urn das Gehause (44) zu ver- 
schlieOen, wobei der Deckel (50) einen Ansatz 
(78) aufweist, welcher die Ausnehmung (66) ab- 
deckt, und wobei die zweiten Enden (70) der L6t- to 
fahnen (78) elektrisch mit dem Verstarkermodul 
(18) verbunden sind. 

7. Horgerat nach Anspruch 6, bei weichem der Ver- 
starker (75) eine biegsame gedruckte Schal- 25 

. tungsplatte (167) aufweist, die einen Teil der 
Schaltungsanordnung (167, 230) bildet und ei- 
nen Fortsatz (196) aufweist, welcher Ober die 
zweiten Enden (70) der Lotfahnen (68) des Emp- 
fangermoduls (14) vorsteht, wobei der Fortsatz 30 
dfmungen (198) hat, und die zweiten Enden (70) 
der Lotfahnen (68) durch die Sffnungen (198) 
vorstehen und mit dem Fortsatz (196) vertdtet 
sind. 

35 

8. Horgerat nach Anspruch 1, bei weichem der Mh 
krophonmodul (16) ein Gehiuse (98) aufweist, 
welches eine Bodenwandung (1 00) und eine un> 
laufende Seitenwandung (102) aufweist, die mit 

der Bodenwandung (100) verbunden 1st und ei- 40 
nen oberen Rand hat, und bei weichem der obere 
Rand eine Ausnehmung (108) hat und eine An- 
zahl Metall-Lotrahnen (110) sich durch die Sei- 
tenwandung (102) erstrecken, die erste in die 
Ausnehmung (108) vorstehende Enden und 45 
zweite Enden (112) haben, die von der Seiten- 
wandung (102) benachbart zu der Bodenwan- 
dung (100) vorstehen, wobei die ersten Enden 
elektrisch mit dem Mikrophon (82) und die zwei- 
ten Enden (112) elektrisch mit der VerstSrker so 
(165) verbunden sind. 

9. Horgerat nach Anspruch 8, bei weichem die 
Schaltungsanordnung (167, 230) eine biegsame 
gedruckte Schaltplatte (230) aufweist, die mit 55 
den zweiten Enden (112) der Ldtfahnen (110) ver- 
bunden ist, sich uber den Empfangermodul (114) 
erstreckt und elektrisch mit dem VerstSrkermo- 



dul (18) verbunden ist 

10. Horgerat nach Anspruch 1, bei weichem der Bat- 
teriemodul (20) Anschlusse (238) enthait, die 
zum Aufnehmen einer direkten elektrischen Lel- 
stungsabgabe verwendet sind. 



Revendicattons 

1 . Prothese auditive modulaire (10) comprenant un 
microphone (82), un recepteur (22), un amplif ica- 
teur (165) et une batterie, caracterisee en ce que 

(a) I edit microphone (82) est contenu dans un 
module de microphone (16). ledit recepteur 
(22) est contenu dans un module de recepteur 
(14), ledit amplificateur (165) est contenu 
dans un module d'amplif Icateur (18), et ladite 
batterie est contenue dans un module de bat- 
terie (20), 

(b) lesdits modules (14, 16, 18, 20) sont 
connectes ensemble de facon amovible par 
des liaisons a queue d'aronde (128, 130, 138, 
142, 143, 144, 156, 166, 212, 215), chaque 
liaison a queue d'aronde (128, 130, 138, 142, 
143, 144, 156. 166, 212. 215) entre deux mo- 
dules connectes (14, 16, 18, 20) comprenant, 
sur un desdits modules connectes, une pre- 
miere surface definissant une rainure (138, 
142, 143, 144, 215) ayant une entree d'une 
premiere largeur et un fond d'une deuxieme 
largeur plus grande que ladite premiere lar- 
geur, et sur r autre desdits modules connectes 
une saillie (128. 130, 156, 166, 212) formee 
pour bien s'ajuster de maniere a coulisser 
dans ladite rainure, ladite sailliee ayant une 
surface externe d'une troisieme largeur 
correspondant a ladite deuxieme largeur et un 
collet d'une quatrieme largeur correspondant 
a ladite premiere largeur, lesdites liaisons a 
queue d'aronde (128, 130, 136, 142, 143, 144, 
156, 166, 212, 215) etant toutes paralleles les 
unes aux autres, lesdites liaisons a queue 
d'aronde (128, 130, 138, 142, 143, 144, 156, 
166, 212, 215) ayant des extremites, 

(c) et II est prevu deux plaques de recouvre- 
ment (240, 242), une sur chaque cote de ladite 
prothese auditive (10), lesdites plaques de re- 
couvrement (240, 242) couvrant lesdits mo- 
dules (14. 16, 18, 20) et lesdites extremites 
desdites liaisons a queue d'aronde (128, 1 30, 
138, 142, 143, 144, 156, 166, 212, 215) en 
etant connectees de maniere amovible (244, 
250) auxdits modules assembles (14, 16, 18, 
20) et recouvrant substantiellement lesdits 
modules (14, 16, 18, 20) pour aider a rendre 
cos derniers inaccessibles a I'humidite, la 
poussiere et autres agressions du meme gen- 
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re et pourfourn&r une apparence modifiable et 
esthetiquement attrayante a ladHe prothese 
auditive (10). 

2. Prothese auditive (10) selon la revendication 1. 5 
dans laquelle lesdits modules (14, 16, 18, 20) ont 
chacun des parois lateral es qui forment ensem- 
ble les parois laterales de ladite prothese auditive 
(10). 

10 

3. Prothese auditive selon la revendication 2, 
comprenant un circuit electrique (167, 230) inter- 
connectant lesdits modules (14, 16, 18, 20), et 
dans laquelle ledit module de microphone (16) 

est connects de facon amovible audit module de 15 
r6cepteur (14) par une desdites liaisons a queue 
d'aronde(128, 130, 138, 142). ledit module d'am- 
plificateur (18) est connects de facon amovible 
audit module de recepteur (14) par une desdites 
liaisons a queue d'aronde (144, 166), et ledit mo- 20 
dule de batterie (20) est connects de facon amo- 
vible a la fois au module de recepteur et au mo- 
dule d'amplificateur(14, 18) par certaines desdi- 
tes liaisons a queue d'aronde (143, 156, 212, 
215). 25 

4. Proth&se auditive selon la revendication 2, dans 
laquelle ledit circuit (167, 230) comprend une car- 
te de circuit Imprime flexible (167) formant une 
partie dudit module d'amplif icateur (18) et ayant 30 
un prolongement (196) qui deborde sur ledit mo- 
dule de recepteur (14), ledit prolongement pr6- 
sentant des ouvertures (198), et ledit module de 
recepteur ayant des moyens de connexion elec- 
trique (70) faisant sailiie a travers lesdites ouver- 35 
tures (198) et soudes audit prolongement (196). 

5. Prothese auditive selon la revendication 3, dans 
laquelle ledit module d'amplif icateur (16) 
comprend une carte de circuit imprime flexible 40 
(167) formant une partie dudit circuit (167, 230) 

et ayant un prolongement (202) qui deborde sur 
ledit module de batterie (20), ledit prolongement 
(202) presentant des ouvertures (204), ledit mo- 
dule de batterie (20) ayant des moyens de 45 
connexion Slectrique (218) faisant sailiie a tra- 
vers lesdites ouvertures (204) et soudes audit 
prolongement (202). 

6. Prothese auditive selon la revendication 3 dans so 
laquelle ledit module de recepteur (14) 
comprend : 

un bonier de recepteur (44), ledit boTtier de 
recepteur (44) comprenant une paroi de fond 
(46), une parol laterale d'enveloppe (48) s'eten- 55 
dant a partcr de ladite parol de fond (46), et ayant 
un bord superieur, ladite paroi lateraia (48) pre- 
sentant un renfoncement (66) dans ledit bord su- 



perieur, 

une plurality de pattes metalliques (68) se 
prolongeant a travers ladite paroi laterale (48) et 
ayant des premieres extremites penetrant dans 
ledit renfoncement (66) et des deuxifemes extre- 
mites (70) en sailiie vers Cexterieur a partir de la- 
dite paroi laterale (48) a proximite de ladite paroi 
de fond (46), lesdites premieres extremites des- 
dites pattes (68) Stant connectees electrique- 
ment audit recepteur (22), 

et un couvercle (50) ajuste de facon amo- 
vible sur ledit bord supeneur de ladite paroi late- 
rals (48) pour termer ledit boftier (44), ledit cou- 
vercle (50) ayant un rabat (78) recouvrant ledit 
renfoncement (66), 

et lesdites deuxiemes extremites (70) des- 
dites pattes (68) sont connectees electriquement 
audit module d'amplif icateur (18). 

7. Prothese auditive selon la revendication 6, dans 
laquelle ledit amplif icateur (165) comprend une 
carte de circuit imprime flexible (167) formant 
une partie dudit circuit (167, 230), ladite carte de 
circuft imprime' (167) ayant un prolongement 
(196) s'etendant au-dessus desdites deuxiemes 
extremites (70) desdites pattes (68) dudit module 
de recepteur (14), ledit prolongement presentant 
des ouvertures (198), lesdites deuxiemes extre- 
mites (70) desdites pattes (68) font sailiie a tra- 
vers lesdites ouvertures (198) et sont soudees 
audit prolongement (196). 

8. Prothese auditive selon la revendication 1 , dans 
laquelle ledit module de microphone (16) 
comprend : 

un bottier (98), ledit boTtier (98) compre- 
nant une paroi de fond (100), une paroi laterale 
enveloppante (102) connectee a ladite paroi de 
fond (100) et ayant un bord superieur, et dans la- 
quelle ledit bord superieur presente un renfonce- 
ment (108), 

une plurality de pattes metalliques (110) 
se prolongeant a travers ladite paroi laterale 
(102) et ont des premieres extremites faisant sail- 
lie dans ledit renfoncement (108) et des deuxie- 
mes extrSmites (11 2) faisant sailiie a partir de la- 
dite paroi laterale (102) a proximite de ladite parol 
de fond (100), lesdites premieres extremites 
etant connectees electriquement audit micropho- 
ne (82), lesdites deuxiemes extremites (112) 
etant connectees electriquement audit amplif ica- 
teur (165). 

9. Prothese auditive selon la revendication 8, dans 
laquelle ledit circuit (167, 230) comprend une car- 
te de circuit imprime flexible (230) qui est connec- 
tee auxdites deuxiemes extremites (112) desdi- 
tes pattes (110), qui s'Stend au-dessus dudit mo- 
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dule de rtcepteur (14), et qui est connectee elec- 
triquement audit module d'amplificateur (18). 

10. Prothese auditive selon la revendlcation 1, dans 
laquelle ledlt module de batterle (20) contient un 
moyen de connexion (238) apte a recevoir une 
sortie electrfque dlrecte. 
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FIG. 3 
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